INTRODUCTION
Gladiolus grandiflorus, L. plants are considered one of the most important flowering bulbs grown in Egypt. Gladiolus belongs to Family Iridaceae and is propagated by corms. It has a decorative spike which carries numerous florets. There are fast expands in areas planted with gladiolus in Egypt in order to meet the increase demand for gladiolus flowers for local market and export.
Organic, biofertilizers and antioxidants (vitamins) are among the important agricultural treatments which have been proved to improve the vegetative growth and flowering aspects, as well as, corms productivity of gladiolus plants.
Many investigators revealed the importance of organic fertilization on the growth, flowering quality and corms productivity of gladiolus. Gangadharan and Gopinath (2000) , Conte et al. (2001) , Khan et al. (2002) , Atta-Alla et al. (2003) , Dongardive et al. (2007) , ElSayed (2009a) and (2009b) , Leonardo and Barbara (2011) and Chandar et al. (2012) reported that treated gladiolus plants with organic fertilization resulted in significant increase in plant height, number of leaves, leaf area, fresh and dry weights of whole plant, as well as, spike length, number of florets/spike and corms productivity in comparison with untreated plants.
Concerning the effect of biofertilizers, Kathiresan et al. (2002) , Abdou et al. (2004) , Badran et al. (2006) , Taha and Hassan (2008a) and (2008b), Hassanein and ElSayed (2009a) and (2009b), Dalve et al. (2009) and Ahmed (2013) found that biofertilization treatments improved vegetative growth, flower characters and corms productivity of gladiolus.
Abdel Aziz et al. (2009) , Alabdaly (2012) and Ahmed (2013) on gladiolus pointed out that application treatments of vitamins led to significant increases in vegetative growth traits and flowering productivity.
The aim of the present study was to investigate the effect of compost as organic fertilizer, biofertilizers and vitamin treatments on the vegetative growth, flowering and corms productivity of gladiolus cv. Carmen.
MATERIALS AND METHODS
A field experiment was carried out during the two successive seasons of 2012/2013 and 2013/2014 at the Nursery of Ornamental plants, Fac. Agric. Minia Univ. to figure out the response of Gladiolus grandiflorus cv. Carmen to organic, biofertilizers and some vitamin treatments.
The corms of gladiolus were obtained from Holland by Basiouny nurseries, Cairo, Egypt. Average corm diameter was 3.0 and 3.3 cm and corm weight was 9.9 and 10.5 g for the first season and second one, respectively. Corms were planted on October 7 th for both seasons in 2 × 2.2 m plots containing 3 ridges, 50 cm apart, corms were planted in hills, 20 cm apart (10 corms/ridge). Physical and chemical properties of the soil used are listed in Table  (a) . The split plot design with three replicates was followed in this experiment.
The four levels of compost fertilization treatments were considered as main plots and the eight biofertilizer and vitamin treatments The dry matter of active dry yeast (Saccharomyces cerevisiae), was 95% and live cells were 11.6 × 10 9 /g. The yeast suspension was prepared by dissolving dry yeast and sugar together (1:1 w/w) in a warm water (38 °C) and let it stand for two hours before spraying to enhance yeast activity (A.Y.) (Skoog and Miller, 1957) . Chemical analysis of the dry yeast is presented in agricultural practices were performed as usual, in the region. The following data were recorded:
1-Vegetative growth characters just before flowering: leaf length (cm), number of leaves/plant and dry weight of leaves (g/plant).
2-Flowering characters: spike length (cm), number of florets/spike and lower floret diameter (cm).
3-Under ground parts characters at harvesting after foliage had drying (under ground parts were lifted two months after cut spikes): corm diameter (cm), corm dry weight (g) and number of new cormels/plant.
All of the obtained data were subjected to the statistical analysis of variance using MSTAT-C (1986) . L.S.D. test at 0.05 was used to compare the average means of treatments.
RESULTS AND DISCUSSION

1-Vegetative growth characters:
Data presented in Table ( 1) show that leaf length, number of leaves/plant and leaves dry weight/plant of gladiolus were significantly increased in both seasons due to the use of compost at 7, 14 and 21 ton/fed in comparison with those of untreated plants.
The highest values were obtained from compost at high level (21 ton/fed). The increase of vegetative growth resulting from using compost as organic fertilization treatments might be due to the fact that organic matter is considered as an important factor for improving physical, chemical and biological properties of the soil and consequently, increased plant growth (Maynard, 1991) . Similar results were obtained by Gangadharan and Gopinath (2000) , Conte et al. (2001) , Atta-Alla et al. (2003) , Hassanein and El-Sayed (2009a) , Chandar et al. (2012) and Ahmed (2013) on gladiolus.
Data presented in Table ( The role of E.M. and active yeast as biofertilizers in promoting vegetative growth might be attributed to the increase in nutrient uptake and to their contents or synthesis of plant hormones. Consequently, increasing the formation of metabolites which encourage the vegetative growth and enhance meristematic activity of cells and tissues to improve leaf production (Sperenat, 1997; Hassan, 1997; Gabra, 2004 and Ismail, 2008) .
The interaction between the two factors was significant in the two seasons for leaf length, leaf number and leaves dry weight. The maximum leaf length, number of leaves/plant and leaves dry weight/plant, were obtained due to supplying the soil with 21 ton/fed compost in combination with E.M. + A.Y. followed by the high level of compost (21 ton/fed) with E.M.
2-Flowering parameters:
Data presented in Table ( 2) show that all compost level treatments caused significant increase in length of spike, number of florets/spike and lower floret diameter, in the two seasons, in comparison with that of untreated plants. The flowering parameters were gradually increased due to the increase in the levels of compost fertilizer. However, non-significant differences were detected between the high and medium levels for length of spike in both seasons. These results are in close agreement with those obtained by Pimpini and Zanin (2002) , Atta-Alla et al. A possible explanation to the positive effect of compost fertilizer treatments might be attributed to its stimulative effect on the different vegetative growth traits (Table, 1 Table ( 2) revealed that all seven used treatments significantly increased length of spike, number of florets/spike and lower florets diameter compared with untreated plants.
The highest values were obtained due to either the treatments of E.M. + A.Y. or E.M. for spike length and E.M. + A.Y. or used each of biofertilizers alone for number of florets/spike and E.M. + A.Y. followed by A.Y. for lower floret diameter. These findings were similar to those obtained by Abdou et al. (2004) , Taha and Hassan (2008a) and Hassanein and El-Sayed (2009a) on gladiolus and Romuald and Tomasz (2010) on rose and gerbera.
These results might be attributed to the direct and/or indirect role of substances (nutrients, amino acids, vitamins, auxin, cytokinin and gibberellins) (Nagodawithana, 1991 and Sperenat, 1997) , all those have better effects on the plant growth, consequently improving enzymatic system that reflected on the flowering of gladiolus.
The interaction between factor (A) and factor (B) was significant in the two seasons for the three studied flowering characters. The best overall results were obtained due to the use of compost at the high level in combination with E.M. + A.Y. followed by the high level of compost with either biofertilizer.
3-Corm and cormels productivity:
Data presented in Table ( 3) indicated that corm diameter, corm dry weight and number of cormels/plant were significantly increased with increasing compost fertilizer levels, during the two growing seasons, in comparison with control. The high level of compost (21 ton/fed) resulted in the highest values for all corm and cormels production traits. Similar results were revealed on gladiolus by Liu et al. (1998) , Gangadharan and Gopinath (2000) , Conte et al. (2001) , Hassanein and El-Sayed (2009b) and Ahmed (2013) .
The increase in the corm productivity was attributed to the positive effect of organic fertilizers on improving the vegetative growth, as well as, stimulating chlorophyll synthesis (Hassanein and ElSayed, 2009b ) which reflect on increasing the underground organs of gladiolus.
In relation to the sub-plot treatments, the seven tested ones significantly surpassed, the control treatment in both seasons in producing wider corms, higher number of new cormels/plant and heavier dry weights of corms. Biofertilizers were more effective than vitamin treatments. Also, the use of the two biofertilizers together was more effective than each one alone. Therefore, the treatment of E.M. + A.Y. followed by E.M. treatment resulted in the highest value in this concern. Similar observations were pointed out on gladiolus by Kathiresan et al. (2002) , Abdou et al. (2004) , Taha and Hassan (2008b) and Hassanein and El-Sayed (2009b) .
The stimulatory effect of the treatments of biofertilizers on corms productivity may be due to the mode of action of biofertilizers on the soil or plant, plant hormone, enzymes and vitamins which came from addition of biofertilizers, and gave better growth consequently increased all corm productivity parameters. Moreover, vitamin treatments were found to have stimulatory effects on growth, flowering and bulb production on gladiolus, (Abdel Aziz et al., 2009; Alabdaly, 2012 and Ahmed, 2013) .
The interaction between the main and sub plot treatments was significant, in both seasons, in regard to corm diameter, corm dry weight and cormels number/plant. The highest values were obtained for all corm productivity parameters when gladiolus plants received compost at 21 ton/fed in combination with E.M. + A.Y.
